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1.0Introduction

T hisdocument isintended to describe the plan for the development of the Ultra-LongDuration Bdloon
(ULDB) Flight Software. T his document shall be the basis for formal agreements between the Balloon
Programs Office and the ULDB Flight Software development team.

1.1Purpose

T his document isintended to describe the plan for the development of the Ultra-LongDurétion Bdloon
(ULDB) Hight Software. T his document shall be the bassfor formal agreements between the Balloon
Programs Office and the ULDB Flight Software development team.

1.2Background

Recent advancesin composite super-pressure balloon materials have greatly enhancedthe progpectsfor
very long duration balloon flightson Earth aswell as possible use for planetary exploration. NASA is
embarking on the development of technologesto support extended balloon missonslasting up to 100 days
(~5 circumnavigations of the globe) above 99.9% of Earth's atmosphere.

The ULDB objectiveisto develop alow cog, integrated, advanced, long duration balloon sysem which is
technically feasble and within program cost constraints while maintaining the existing balloon progam.
The ULDB program issgnificantly different from the current belloon program in that the expected science
return issignificantly greater than current balloon missons. In other words, it is more than smply
extending current experimentsover alonger time period. T his program a0 expectsto use technologies
currently available in the spacecraft missons and commercial arenasto improve performance while
containing costs.

The purpose of the ULDB flight software effort isto process, monitor, and control datareceived and
collected on the airborne ingrumentation package. T he flight software will facilitate all communications
with the ingruments on board and to the ground through continuous line of sight and over the horizon
communications.

1.3 Product Plan Review and Update
The ULDB Project Manager and the ULDB Ballooncraft Project Manager will review this document.

T his document has been developed by and shall be maintained by the ULDB Fight Software team, as
defined in section 3.3. It may be updated to reflect changesin the project objectives The ULDB Hight
Software Product Design Lead (PDL), the Code 584 Branch Head, and the ULDB Control Center Siftwere
Lead have to approve any changes made to this document.
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2.0 Customer Agreement

T his section describes the agreement between the ULDB Flight Software cusomer and the ULDB Hight
Software development team including those issuesrelated to requirements, deliverables, and maintenance.

2.1 Customer Identification

The primary cusomer for the products developed by thiseffort isthe Baloon Programs Office. T he project
hasrelevancy to the Earth Sience Enterprise and the Space Sience Enterprise as defined in NASA’ s
srategic plan.

2.2 Customer Goalsand Objectives

The customer’ sobjective with respect to the ULDB Flight Software isto be provided with softwerethat
processes, monitors, and controls data received and collected on the airborne ingrumentation package. The
flight software will facilitate all communicationswith the insrumentson board and to the ground through
continuous line of sight and over the horizon communications.

2.3Requirements
For a detailed description of the functional requirementsrefer to the ULDB Flight Software
Reguirements and Functional Soecifications document linked to the ULDB Hight Software webpage
at http://mww.wif.nasa gov/~code584/UL DBHight Software/documentation.html .

The parent document to the ULDB Flight Software Requirements and Functional Secifications
document isthe Design-T o Requirements Document (DT RD), 820-ULDB-DT RD-002.0, 10/16/98.
Thisdocument islinked to the ULDB web page at

http://Amww.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html.

2.4Ddiverables

The productsto be delivered by the conclusion of this project include the flight software, supporting
documentation, including design documentation, user’ sguides, and maintenance guides.

2.5Necessary Customer Training
The customer will receive training related to system ingtallation and software diagnostics.

2.6 Mediumfor Product Ddlivery

Commercial Off-the-Shelf (COT S incorporated into the product shall be delivered to the appropriate
degtination(s) asthey are delivered from the vendor. The flight software shall be ingtalled on the flight
computer for delivery by means of a network connection. A copy shal dso be ddivered on afloppy disk.

2.7 Product Destination
The flight software will be installed on the ULDB flight computers.

2.8Post Delivery Maintenance

Maintenance of the ULDB Flight Software will be the responsibility of the ULDB Hight Software
development team. All modificationsto the ULDB Flight Software needed to address bug fixes,
enhancements, and upgrades will be performed by or managed by the ULDB Flight Software team.
Post Delivery Maintenance may be requested by filling out a"Request For Support" form (RFS avalade
from Code 584. Requested changes will be reviewed and must be approved by the customer and
development team before they areimplemented. Requestswill be documented, saved, and kept as Quality
Records.
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2.9 Customer Supplied Elements

T his section describes those elements of the ULDB Flight Software development effort that areto be
supplied by the customer.

2.9.1 Funding

T he customer shall provide all funding necessary to complete the project. Thisincludesfundingfor all
hardware, software, personnel, and facility equipment required for the project. A budget for the effort has
been compiled and is available upon request from the ULDB Flight Software PDL.

2.9.2 Test Environment

The cusomer shall provide one or more flight computersasates bed for the integration, test, and
verification of the flight software. Other Code 500 ULDB PDL'swill make their subsysemsavailable for
testing of the flight software asit interfaceswith their subsystem. T hetes bedwill exerdse to thegestest
extent possble, all of the data acquisition, processng, handling, commanding, and analysis.

210 Customer Involvement

The cusomer shall be the primary point of contact for the development of a concise lig of requirements
and functiond specifications Throughout the development of the flight software the cusomer will continue
to serve asapoint of contact for questionsregarding detailed requirements and operation concepts. The
customer shall review all documentation, including requirements and design reports Sgnificant documents
related to customer agreementswill be maintained as Quality Records.

2.10.1 ULDB Project Manager

Seve 9mith, Code 820 (Ira.SSnith.1@asfc.nasa.qov)

The ULDB Project Manager isresponsble for establishing the requirementsto be met by the effort. In
addition, it isthe Project Manager who hasfina authority over the acceptability of the deliverable and will
approve of change in scope, acceptability of levelsof risk, and modificationsto schedule.

2.10.2 UL DB Balloon-craft Manager

David W. Suchlik, 822 (David.W.Suchlik.1@gsfc.nasa.qov)

The ULDB Balloon-craft Manager isthe primary point of contact for gecific technical issuesregardngthe
UL DB balloon-craft. The Balloon-craft Manager provides guidance with respect to the ecific technical
performance of the new system againg the requirements specified by the ULDB Project Manager.

211 Customer Communications

Communication with the cusomer will be carried out in avariety of forms. The ULDB Hight Sftwere
PDL will make regular contact with the cusomer in order to report status, bringup development isses and
discuss design decisons. A report describing the project status, recent accomplishments, near-term plans
and problems encountered will be delivered to the customer at the end of each month. Satusreportswill

serve as quality records for reviews and will be maintained by the Quality Records Custodian.

212 Authority for Changes

All changesto the requirementsfor the project required or requested by the customer should be forwarded
to the ULDB Flight Software development team in writing. Electronic forwarding of requirements changes
viae-mail ispreferred. If changesin requirementswill result in achange in the flight software development
schedule, the cusomer will be informed of the estimated impact promptly.

All changesto the design or implementation of the project reguired or requested by the ULDB Hight
Software development team that may have schedue impactswill be forwarded to the cusomer in writing.
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Written authorization for or concurrence with the proposed changed by the customer will be required and
the documents kept as Quality Records.

213  Acceptance Criteria

The product will be determined to be complete when the customer acceptsit. The PDL will provide
supporting evidence of the product'sreadness The development team has crested a verification checklis
and the development team will complete thischecklist during the project integration and test period. T his
checklist, the Test and Verification Matrix, islinkedto the ULDB Flight Software web page at
http://mww.wff.nasa.gov/~code584/UL DBHight Software/documentation.html. A demongration of the
flight software will be performed during integration andteg. Thisdemondration will exercise al features
of the system that correspond to the documented system requirements.

Upon fufillment of thetest plan and verification checklist aformal release form, with a uniquely assigned
number, will be signed by the ULDB Hight Sftware development team, the ULDB Project Lead, andthe
UL DB Balloon-craft Manager. T he release notice will become a part of the project's quality records.

214 Customer Agreement Review and Update Process

Either the customer or the ULDB Flight Software Team may initiate changesto the requirements.
All changes must be requested using the ULDB Flight Software Request for Change form found on the
ULDB Flight Software web page at
http://mww.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html . Requested changeswill be
reviewed and must be approved by both the cusomer and the development team before they are
implemented. A database will be createdto track the requested changes. T he signed Reguest for Change
formswill be preserved by the development team and kept as Quality Records.
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3.0 Management Approach

T his section describes the management approach that will be employedin the ULDB Flight Software
development effort.

3.1 General Devdopment Approach

The general development approach of the ULDB Hight Software will use Commercial Off-the-Shelf
(COT 9 operating system and Government Off-the-Shelf (GOT § products Specificdly, prodatstha have
been successfully employed for similar projects for code building will be evaluated and reused for this
effort.

The design, fabrication, and testing of a PC-104 interface for the TDRSStransceiver (the TDRSSData
Interface) will be a part of the ULDB Flight Software development effort.

3.2 Resour ces Needed

The development of the ULDB Hight Software will includethree NASA employeesfor atota of 2.3 FTE
and will be supported by the RT SEB. Contractor support for softwar e development will dso beprovideda
3.0 FTE. Theseresourcesare formally requested and described in the Code 584 Satement of Work,
number 820024.

3.3 Team Organization
T his section describes the organization and purpose of the ULDB Flight Software development team.

3.3.1 Team Organization Chart
The following chart depictsthe organization of the ULDB Flight Software development team.

UL DB Project
(customer)
ULDB Flight ULDB Flight ULDB Flight
Software T echnical Software Product Software
Lead Design Lead Hardware/Software
Interface Lead

ULDB Contract
Spport

3.3.2 Team Charter

The ULDB Hight Software development team will provide ULDB flight software to process monitor, and
control data received and collected on the airborne instrumentation package. T he flight software will
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facilitate all communicationswith the ingruments on board and to the ground through continuousline of
sight and over the horizon communications.

3.3.3 Team Scope

The ULDB Flight Software development team will procure and/or develop all hardware and software
necessary for the ULDB Flight software and TDRSSData Interface.

3.3.4 Roles, Responghbilities, Authority, Accountability

T his section describes the roles and regponsihilities of the members and supporting organizations associated
with the ULDB Flight Software development. Soecific duties are assgned to team membersviathe
development schedule found on-line at:

http://Amvww.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html .

3.34.1 ULDB Flight Software Product Design L ead/Developer

Roger F. Mason, Code 584W (Roger.F.Mason.1@asfc.nasa.gov)

The ULDB Fight Software Product Desgn Lead (PDL), Developer, and Quality Records Coordinator and
Cugtodan isresponshle for the adminigtration, manpower saffing, product documentation, satusreports
asrequired, and demongtrations of progress, aswell as participatingin the design, development, testing,
and deployment of the flight software.

3.3.4.2 ULDB Flight Software Technical L ead/Deveoper

Rodney A. Davis, Code 584W (Rodney.A.Davis.1@gsfc.nasa.gov)
The ULDB Hight Sftware T echnical Lead/Developer isregponshble for the design, development, testing,
and deployment of the flight software.

3.3.4.3 ULDB Flight Software HardwareSoftwar eInterface Engineer

Dwayne R. Morgan, Code 584W (Dwayne.R.Morgan.1@gsfc.nasa.gov)

The ULDB Flight Software Developer isresponsible for supporting the ULDB Hight SftwereLeadinthe
documentation of requirements, definition of interfaces, testing, and deployment of the software. In
addition, the ULDB Flight Software Hardware/Software Interface Engineer may provide documentation of
the product, statusreportsasrequired, and demonstrations of progress as available.

3.3.4.4 Real Time Software Engineering Branch

Code 584W

The Real Time Sftware Engneering Branch, asthe AET D provider of engineering support for this project
will provide organizational support for all aspects of the development eff ort. Thissupport may include
generalized development tools and development environments, documentation support, development
computers, related training if available within the branch, augmentation of effort levelsasrequired for
development, internal reviews or audits, and software development standards and policies.

3.35 Dedsion Making and Conflict Resolution Process

Design decisionsrelated to the ULDB Flight Software system will be made by all members of the
development team. In the event of aconflict, the ULDB Hight Sftware PDL will havethefina decison
making authority.
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3.3.6 External Support

Contractor support has been obtained to supplement the design and development phases of the project.
Secific duties are assigned to team membersviathe development schedule found on-line at:
http://mww.wff.nasa.gov/~code584/UL DBHight Software/documentation.html .

3.4 Team Interfaces

The ULDB Flight Software development team will interface with the ULDB Control Center development
team. An Interface Control Document defining the data and command interfaces between the control
center and the flight computerswill be generated and approved by each team.

3.5 Devdlopment Facilities

The ULDB Hight Software will be developed at Wallops Flight Facility in building N-161. Devdopment
will be conducted in both the N-161 laband in at least one of the offices.

3.5.1 Madifications of Existing Fadlities and Schedules
No modificationsto the facilitieswill be required for this effort.

3.5.2 Devdopment of New Facilitiesand Schedules
No new facilitieswill be required for this effort.

3.5.3 Physical Security
The N-161 lab isa secured room. Officesin N-161 remain locked when not in use. All government
computers are passwvord protected and on a government owned network.

3.6 Procurement
T his section describes the purchases planned for the project.

3.6.1 Procurement Needs and Dates

Description Purchase Date
Wind River Sysems VxWorks operating syssem w/VMI| memory option January 15, 1999
BSAvionics PASS 1000 1553B Bus Smulator WPCMIA card March 15, 1999

3.6.2 Reference Procurement Process

Center wide processes will be used for all procurements. Purchases of hardware and/or software costing
more than $2500.00 will be accomplished using the Snall Purchases System (PS). Purchases of hardwere
and/or software cogting lessthan $2500.00 will be accomplished as a credit card purchase by an approved
government credit card holder. All purchaseswill be compliant with Federal Acquisition Regulations.

3.7 Team Training Plan

Trainingin the use of VxWorks and the Pass-1000 for the ULDB Hight Software developerswill be
obtained.

3.8 Risk Mitigation

There are a number of risk factors associated with this effort. Management of theserisksisthe
responshility of the ULDB Flight Software PDL in conjunction with the other members of the
implementation team. The major risk isthe schedule. T he schedule for delivery of the ULDB Flight
Software system is aggressive. Mitigation of risk isanticipated by the use of off-thedhdf sftwereandby
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the development team's drawing on the experience of LDB personnel. Reviews and satusreportsalso
mitigate risk.

3.9 Schedule

The ULDB Flight Software and TDRSSData I nterface development schedulesshowingthekey sepsand
milesones asociated with the development effort are included on the UL DB Hight Software web page at
http://mww.wff.nasa.gov/~code584/UL DBFlight Software/documentation.html.

310 List of Controlled Documentation

Theligt of controlled documentsrelatedto the ULDB Flight Software devdlopment effort will beavalade
on the ULDB Flight Software web page at
http://mww.wff.nasa.gov/~code584/UL DBHight Software/documentation.html .

311 Processfor Processand Product Meric Analysis

Metricswill be collected as defined in the | SC Product Development Handbook (580-PG-8730.3.1),
Appendix E. Anayssof the collected metricswill follow the | SC standard assessment processfor process
improvement, lessons learned, and for preventative methodsto be employed in the life of the system.

T he process of the ULDB Hight Sftware development effort will be analyzed through regular reviews of
the schedule, budget, and status of the subsystem. Peer reviews and project reviews are anticipated. The
product will be reviewed during formal testing. An Acceptance T est Plan for the effort isbeing developed
and will be published on the ULDB Flight Software web page at
http://mww.wff.nasa.gov/~code584/UL DBHight Sof tware/ul dbflight soft ware.html.

T he schedule will be updated monthly; alogwill be maintained to record descriptions and justificationsfor
changesto the schedule. Non-conformance reportswill include a description, reason, and priority of the
reported non-conformance. All sysem changeswill be described and justified in arelease notice. Release
noticeswill be maintained by the Quality Records Custodian and kept as Quality Records.
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4.0 Technical Approach
T his section describes the technical approach that will be used to develop the ULDB Flight Software

4.1 Software Development Plan

T he approach to the development of the ULDB Flight Softwarewill beto maximizethe use of Commercid
Off-the-Shelf (COT 9 products as much asisfeasble. Some legacy L DB systems andor dgorithmswill ke
integrated into the new ULDB Flight Software if possble. Incorporation of LDB flight software codeisnot
possble, since the ULDB will use a different operating system and programming language.

411 Major Adtivities

T his section describes the major activities planned in the development of the ULDB Flight Software.
Several phases and products of the effort have been identified. For more informetion ssethe ULDB Hight
Software development schedules which are included on the ULDB Flight Software web page at
http://mww.wff.nasa.gov/~code584/UL DBHight Sof tware/documentation.html.

4.1.1.1 Phases

The development of the ULDB Fight Software will include the following phases: Requirements, Design,
Development, and Integration and Test. Detailed requirementsfor all elements of the ULDB Flight
Software will be gathered during the Reguirements phase. The design of the sysem will be developedin
the Design phase. Purchase requestsfor all hardware and software needed to support the ULDB Flight
Software development will be issued during the Design phase. T he Development phase will include all
ULDB Flight Software development. During Integration and Test, the ULDB Hight Software will be
integrated with other ULDB subsystems and tested against the requirements.

The Development Phase of the Flight Software will occur in a maximum of four builds. Build 1 will
include the development of the software librariesrequired, the main control process, the science and
backup computer 1/0 process, the command handling process, and some data acquisition functionality.
Testing and verification of those processes will be included in this phase. Build 2 will continue the
development of those processes associated with data acquisition, bdloon control, anddataloggng Build3
will include the development of all other processesrequired for the flight software. It will involvethe
development of the LOS INMARSAT, and TDRSSData Interface processes. Build 4 isreserved for
reguired modificationsto the software that are identified duringthe test and implementation of the firs
three phases.

4.1.1.2 Products Associated with Phases

T he Reguirements phase will be completed when the Requirements and Functional Specifications
document is completed and accepted.

The Design phase will be completed when the Critical Design Review has been presented andthedssgn
accepted.

T he Development phase will be completed when the hardware and software needed for the project hasbeen
obtained, and all software isdeveloped and integrated into asystem that satifiesall requirementsthat can
be tested with other ULDB subsystems.

The Integration and T est phase will be completed when the ULDB Hight Software Test and Verification
Matrix checklist has been completed, the Acceptance Test Plan has been implemented, and arelease form
has been signed by the cusomer and the ULDB Flight Software development team.
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4.1.2 Devdopment Methodology
T his section describes the methodology that will be employed in the development of this product.

4.1.2.1 Methodology

The ULDB Flight Software will be developed using the waterfall methodology. T he product will be
delivered in severa huilds Periodic peer reviewswill be conducted to verify the desgn. Prototyping will
be used to verify that the design meets project requirements.

4.1.2.2 Devdopment Environment

The Wind River Tornado Development Environment for VxWorksrunningon aPC usngthe WindowsNT
operating system will be used to develop the ULDB flight code.

4.1.2.3 Utilized Standards

Data downlinked by the flight software will conform to the Consultative Committee for Soace Data
Systems (CCDS format.

4.1.2.4 Utilized COTS Products and Tools

Software development tools such as BBSAvionics T echnologies PASS-1000 1553 bussmuator andthe
Wind River Sysems T ornado development environment for the VxWorksrea time operating system will
aidin development.

4.1.25 Build Strategy

The system will be built and released in several builds. Each phase will provide significant functional
capability. The build plan isreflected in the Flight Software Development Schedule available at
http://Amww.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html .

4.1.2.6 Product Ingpection and Test Approach

Each component submitted or procured for integration into the ULDB Hight Softwerewill bealjetedto
standard verification and validation proceduresto insure compliance with security and year 2000
requirements.

All software elements developed specifically for the ULDB Flight Software efort will undergo an internd
Code 584 peer walkthrough. Results of the walkthrough will be a quality record.

Unit testing of each module will be the role of the ULDB Hight Software devdopment team. Modueswill
be tested againgt documented ULDB Flight Software requirements.

A Flight Software Test Plan will be available on the ULDB Flight Software web page at

htt p://Ammw.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html. TheULDB Higt Sftwere
development team will provide supporting evidence of the product's readiness for acceptance. The
development team has created a verification checklist and the development team will complete this
checklist during the project integration and test period. T his checklist, the Ted andVeification Matrix, is
linked to the ULDB Flight Software web page at
http://mww.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html. A demongration of the
flight software will be performed during integration and test. Thisdemonstration will exercise all features
of the system that correspond to the documented system requirements.
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4.1.2.7 Acceptance Criteria and Objectives

The development team has created a verification checklist. The development team will complete this
checklist during the project integration and test period. T his checklist, the Tet andVeification Méatrix, is
linked to the ULDB Flight Software web page at

http://mww.wff.nasa.gov/~code584/U L DBFlight Software/documentation.html.

4.1.2.8 Reviews Planned

The key componentsof the review cycle include a requirementsanayss, to be performed and documented
by the development organization, preliminary and critical design reviews, peer reviews, status review, and
asysem readinessreview. The ULDB Flight Software PDL schedules peer reviews, while the ULDB
Ballooncraft Manager schedulesall other reviews Reviewsare noted on the schedule and documentation
resulting from reviews kept as Quality Records.

41281 Requirements Analysis

The requirements analysiswill identify project requirements and assesstheir completeness, clarity and
correctness. The product of thisanalysiswill be the ULDB Flight Software Requirementsand Functiona
Secifications document. T his document will be reviewed and signed by the ULDB PDL, the ULDB

Systems Engineer and Balloon-craft Manager, the ULDB Misson and Operations Manager, the ULDB
Control Center development team, and the ULDB Flight Software development team.

41282 Design Reviews

Preliminary and Critical design reviews will assessthe applicability of the specific system design and
implementation plan. These reviewswill provide an externa view of the development effort and will insure
that theimplementation strategies and desgns make maximum use and reuse of COT Sand other off-the
shelf systems or technologies and minimize risks associated with the effort. Thereviewpand will bemede
up of individuals selected by the Balloon Projects Office.

41283 StatusReviews

Satusreviewswill be held asrequired by the project and will provide both project and management
personnel with a current status of all agpects of the project. Each review will identify areas of progress,
areas of completion, areas of lag, and changesto requirements, schedule, budget, or functionality to be
delivered. The review panel will be made up of individuals selected by the Balloon Project s Office.

41284 Sysem Readiness Review

The Sysem Readiness review will establish that the system design and implementation has met the
requirements and can be released for operational use. T he review panel will be made up of individuals
selected by the Balloon Projects Office.

4.1.3 Incoming Inspection and Test
No inspection other than kind, count, and condition of purchased productsis planned.

414 Contral of Test Equipment

Test equipment will be used in integration and test of the TDRSSData Interface. Control of thetes
equipment will be the responshility of the project providing the test equipment.

The PASS 1000 1553B software smulator test software from SBSAvionicswill be used in the
development of the flight software. The WindView debugging software for VxWorksfrom Wind River
Systemswill be used for debugging the flight software.
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4.2 Processfor Transportation, Identification, and Medium of Product

The NASA/GS-C center processfor transportation will be used to transport all ULDB Flight Software
products. Each software release will have a unique verson number for identification. The medium for
product delivery was discussed in section 2.6.

4.3 Technology and Commercialization Plan
There isno technology and commercialization plan at thistime.

4.4 Servicing — Process for Product Maintenance

Servicing of al COT Shardware and software will be covered under the regpective product warranties The
Flight Software Development T eam will maintain the flight software.
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5.0 Product Assurance

Thissection describesthe processes and proceduresthat will be followed in order to assure that the product
developed satisfiesthe customer's requirements.

5.1 Assumptions and Congraints

It isassumed that all GOT Sproducts employed in the UL DB Hight Sftware will be 130 9001 compliant.
The supplier of each GOT Sproduct isexpected to maintain quality recordsrelated to the product. It is
assumed that all COT Sproductswill meet or exceed all specificationsincluded in the purchase request.

5.2 Quality Assurance

T his section describes the processes and procedures that will be followed in order to assure that the
customer receives a quality product.

5.2.1 Contrd of Non -Conforming Products

Prior to release and acceptance of the system, non-conforming productswill be reported usngthe ULDB
Flight Software Reguest for Change form found on the ULDB Flight Software web page at
http://Ammw.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html. Following release and
acceptance of the system by the customer, changeswill be tracked usng the Center Level Non-
Conformance Reporting (NCR) found at http://scylla.gsfc.nasa.gov/cars.

Reports of nonconformance will be reviewed, tracked, and maintained by the development team. An
asesament of theimpact of the nonconformance to the schedule, budget, and delivery of the product will
be made by the development team and reported to the cusomer. The ULDB Hight Software development
team will maintain changes made to the sysem in reponse to a nonconformance report. Reports of minor
nonconformance will be tracked by the PDL via email archival.

T he customer will have the authority to use or refuse to use the product in an operational environment.

5.2.2 Correctiveand Preventative Action

Errorswill be reported usng the ULDB Flight Software Reguest for Change form found on the ULDB
Flight Software web page. Reports of nonconformance will be reviewed, tracked, and maintained by the
development team. An assessment of the impact of the nonconformance to the schedule, budget, and
delivery of the product will be made by the development team and reported to the customer.
Implementation of changeswill be done according to the priority defined by the ULDB Project
management.

All system changes will be verified using Test and Verification Matrix before system release.

5.2.3 Control of Quality Records

The ULDB Flight Software PDL will be both the Quality Records Coordinator and the Quality Records
Custodian. A ligt of the quality recordswill be linked to the ULDB FHight Software web page at
http://Amww.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html .

5.2.4 Control of Documentsand Data

The ULDB Flight Software PDL controlsall documents generated by the ULDB Flight Software
development team.

5.3 Configuration Management

Configuration management procedureswill be applied to al components delivered or developed during this
effort and will be base-lined as of June 1%, 1999.
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Subsequent builds or deliverieswill result in incremental versons of the system. All release noticesare
maintained as part of the system's quality records. NCR'swill be documented on ULDB Fight Software
release noticeswith workarounds. Changesto archived or ingtalled software following the initial delivery
must be requested using the ULDB Flight Software Request for Change form on the ULDB Right Sftwere
web page at http://mww.wif.nasa.gov/~code584/UL DBFlight Software/documentation.html. TheULDB
Flight Software development team will review all changes. An estimate of the schedule and budget
necessry to effect the requested change will be made and presented to the ULDB Project management. All
supported documentation and records will be maintained until the system has met its development
requirements, at which point this documentation will be turned over to the customers.

5.3.1 Identification and Traceability of Products

A formal release form sgned by the ULDB Hight Sftware development team, the ULDB Hight Sftware
Program Lead, the ULDB Sysem Engineer, andthe ULDB Misson and Operations Manager will become
apart of the project'squality records T he release form will include an identification of componentsthat
comprise the released product aswell asany known constraintsor restrictions.

5.3.2 Control of Customer Supplied Elements
There are no customer-supplied elements.
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